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Can caregivers trust health information technology in the care of their patients? A
systematic review
Abstract
Background: The Health Insurance Portability and Accountability Act of 1996 (HIPAA) requires
that healthcare providers allow patients to engage in their healthcare by allowing access to their
health records. Often patients need informal caregivers including family members or others to
help them with their care.
Aim: This paper explores whether trust is a key factor for informal caregivers’ decision to use
health information technologies (HIT) including electronic health records (EHR), patient portals,
mobile apps, or personal connected devices to care for their patient.
Methods: Six reviewers conducted a comprehensive search of four literature databases using
terms that pertained to a caregiver and trust to investigate the role trust plays when caregivers use
HIT.
Results: While trust is a key factor for the use of HIT, it is not studied frequently since the
researchers only identified ten articles that met the research question thresholds. Four main
topics of trust surfaced including perceived confidentiality, perceived security, technological
malfunction, and trustworthiness of the information.
Discussion: Trust is a critical factor for informal caregivers when using HIT to assist in the care
of their patient (child, loved one, parent, or acquaintance). Based on the findings, it is clear that
more research on the use of HIT by caregivers is needed.
Keywords: trust, informal caregiver, health information technologies, patient portal, electronic
health record, caregivers

Introduction
The Health Insurance Portability and Accountability Act of 1996 (HIPAA) gave patients access
to their health records. To further support this effort, Meaningful Use, which was enacted as part
of the 2009 Health Information Technology of Economic and Clinical Health Act (HITECH)
rewarded certain providers who adopted electronic health records (EHR) with the goal of
engaging the patients in their own health through patient portals.(1, 2) Consumer usage of health
information technologies (HIT), such as EHRs, patient portals, mobile apps, wearable devices,
implantable devices, or personal connected health devices, increased as a result of HITECH.(1)
Patients are introduced to patient portals by physicians and other providers during episodes of
medical care. One element that has impacted usage of HIT is patients’ perceptions in terms of
trust, including trust in the HIT and trust in the information provided by the HIT (e.g. correct
results reporting).(3, 4) Additionally, patient trust in technology is associated with trust in the
care provider/practitioner and the type of interaction observed between the provider and the
technology. Therefore, if a provider struggles with use of a technology, the patient may feel lack
of trust of the provider or the technology.(5) Alternatively, if a provider uses a technology with
ease, the patient will be reassured. For patients, trust requires a need to feel certain that the
technology will not fail.(3) In other words, the HIT must be accurate, reliable and consistent.(4)
Patient portals are often used not only by patients but also by their informal caregivers
(IC). Schulz and Tompkins (6) define IC as a family member that provides care to someone with
whom they have a personal relationship and is typically unpaid. The National Center on
Caregiving (7) defines family caregiver as “any relative, partner, friend or neighbor who has a
significant personal relationship with, and provides a broad range of assistance for, an older
person or an adult with a chronic or disabling condition.” According to the United States Senate

(8) Rosalyn Carter is credited for stating that three distinct groups of ICs exist: 1) children with
chronic illness and disability who are typically cared for by young adult parents, 2) adult children
with such conditions as mental illness who are cared for by middle-aged parents, and 3) older
individuals who are cared for by their spouses or their middle-aged children. In this paper, IC is
defined as, an unpaid individual who plays a critical role in the day-to-day management of
healthcare processes and other routine needs of someone who cannot manage their own
healthcare and day-to-day life, particularly the elderly or young. This individual could include
either a relative, family member, care coordinator, care partner, parent, guardian, sibling, spouse,
or friend. In other words, someone other than the patient themselves or their healthcare
professional including physicians, physician assistants, nurses, nurse assistants as well as other
care providers.
Pew Research estimated that approximately 93 million family members act as an IC in
the United States, equivalent to 39% of the adult population.(9) ICs can better manage care
processes using HIT such as patient portals. Providers must recognize that HIT might be utilized
by older adults and other individuals who manage complex chronic diseases.(10)
ICs use HIT and online resources to care for loved ones but struggle with getting the right
information at the right time.(11) According to Sterling,(11) ICs find themselves in a cycle
where they are maintaining care while dealing with day-to-day challenges, managing a crisis
(new problem), or transitioning to a new phase of recovery.(11) Information needs of these ICs
differ depending upon the circumstances, but can include knowledge about medications,
insurance, and social services among others. The availability of HIT to assist in managing dayto-day care can improve outcomes for patients but the caregiver must have adequate computer
skills and willingness to use the HIT appropriately.

Once the HIT is accessed, the IC acting as care coordinators, medical decision makers,
medication administrators, and insurance navigators must be able to identify, track, manage,
coordinate, connect, and understand available tools.(11) Challenges arise when searching for
information and are compounded when the IC must first understand then apply relevant
information in the care cycle. HIT often becomes another barrier for ICs who are often stressed
by using patient portals.(12) A recommended action plan includes listening to the needs of ICs,
educating them on HIT and other important resources, and training ICs on how to use the
information gleaned from the HIT when performing medical tasks and navigating the next steps
in their loved ones’ care plan.(11)
ICs should receive training on the various types of HIT including web and mobile health
applications that can be used to assist in the healthcare management of their patient.(13)
Individuals under the age of 50 use HIT more readily and are more likely to access available HIT
such as patient portals than those over 50.(9) However, pediatric portal utilization, usually
accessed by ICs (parents or guardians) is generally low.(14) Most ICs (86%) have internet access
and 97% indicate they are comfortable with computers.(9) While many ICs (57%) are willing to
use available HIT for caregiving, only 34% use it daily.,(15) This could be due to health literacy
rates which can lead to an increased frequency of encountering barriers while using HIT.(16) In a
recent study, the majority of ICs (72%) stated that alerts for urgent healthcare needs was the
primary motive identified for using HIT in their care plan activities.(15) For example, ICs for
patients with epilepsy believe wearable monitors could identify triggers and provide warnings for
imminent seizures.(17) Overall, reasons given for no or low use of available HIT include lack of
awareness, cost, time required to learn new technologies, and belief that HIT will not improve
care.(15)

According to Ajzen and Fishbein (18), the theory of reasoned action (TRA) is based on
behavioral intention as the primary predictor of actual behavior. Behavioral intention includes an
individual’s positive or negative attitude toward the behavior and social influences about the
behavior. These influences are called “subjective norms” and refer to a person’s belief that
significant others have a favorable opinion of the behavior.
In the context of trust, we want to determine if the literature has shown that an IC’s
attitude about trust of HIT will impact their willingness to use the technology to care for their
patient. The more favorable the attitude, the more likely it is that the caregiver will intend to
perform the behavior, e.g., use the technology. Past research has included trust in technology as
an attitudinal construct (19). Social pressures must also be considered for behavioral intentions.
Therefore, the patient, as well as friends and family members may influence the caregiver’s trust
in HIT usage. Also, if a trusted provider is a strong advocate for the IC using HIT in the care of
the patient, including training and supporting the IC in HIT usage, the intention to change
behavior will be positively affected. Patients and ICs need to observe providers using HIT to
improve their trust in the technology, which will also improve the patient’s (and IC’s) intention
to use the technology.(5)
The goal of this research is to identify prior research on trust of the primary IC using HIT
to gain information about and/or care instructions for the patient. The researchers’ goal was to
examine the literature to provide a meticulous summary of the published literature on trust of IC
who utilize HIT. Thus, the research question is: “How is trust a key factor for family or ICs when
engaging and using HIT to help with their caregiving activities?”
Method
Systematic reviews were originally developed to explore the trends in healthcare treatments in
order to identify the best clinical practices or to thoroughly search the literature to identify what

additional research should be completed. While systematic reviews were conducted without any
robust methodology, three methodologies have emerged including the Cochrane Collaboration,
the QUality Of Reporting Of Meta-analyses (QUOROM) and the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) Method.(20) A group of six researchers with
a background in health information management and health informatics explored the literature
around IC’s trust in HIT. The group was comprised of 4 researchers who have completed their
Ph.D., an individual completing her dissertation, and an individual who had her master’s degree.
Over several meetings, the group identified a stream of research that they deemed extremely
important. The research group narrowed the research focus to the importance of trust when an
informal caregiver has to navigate a patient portal or use other HIT. The research group also
utilized used the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) method for this systematic review.(21, 22) Subsequently, the researchers identified
literature databases that they used regularly to search for medical publications including
ABI/Inform, CINAHL Plus, PubMed, and Science Direct. The search was limited to articles that
were published between 2000 and 2019 since most healthcare organizations did not implement
HIT until after 2000.(23)
Inclusion/Elimination Criteria

The researchers included studies that met the following criteria: 1) IC, 2) HIT, 3) mobile app, app,
portal, wearable or internet of things’ and 4) trust or acceptance of using an EHR (search terms are
outlined in Table 1). The researchers included quantitative, qualitative, and mixed method studies
in the analysis.
Articles that focused only on the healthcare professionals or the patient trust of the HIT were
eliminated. Articles that excluded attitude or trust toward the IC’s EHR experience were removed.

Exclusion criteria details were retrieved from the title, abstract, or the articles. To be considered,
studies had to mention utilization of a HIT.
[Insert Table 1 near here]
Results

During the first round of reviews, four of the researchers entered the search algorithm into one of
the four selected databases for this summative review. To eliminate articles in this round, the
researchers reviewed the title from the original searches to ascertain if it appeared to be on
subject as many of the articles originally selected by the search engines for the online databases
were from the viewpoint of the provider (physician), another healthcare provider such as a nurse,
or the patient. Each researcher compiled a list of articles that they felt were applicable to the
research focus in Microsoft Excel including article title, authors names, journal titles, abstracts,
and year of publication. Table 2 shows the total number of articles in the initial search from each
database, the number of articles included in the table for the first elimination round and the
number of articles that were included in our final review.
[Insert Table 2 near here]
Once the spreadsheets were combined into one spreadsheet, AN, MM, and BH reviewed
all titles. The other researchers (LK, SS, and VR) reviewed the majority of the titles as well. All
abstracts were reviewed by at least 4 researchers and articles that were not in agreement were
reanalyzed. During the final round of reviews, AN and BH independently reviewed the full text
of the articles and their results were compared for agreement. Figure 1 depicts process used to
eliminate articles.(21, 22)
[Insert Figure 1. Search Results]

Through a thorough process of elimination, all but six of the 1,453 articles originally
selected from the four online search databases were eliminated. Thus, the systematic review
contained six articles from the original search and four located during the review of those
articles, which revealed references to relevant papers. Five studies addressed utilization rates, six
addressed caregiver satisfaction, three explored confidentiality issues, five examined security
issues, and two focused on other trust issues. These results are shown in Table 3.
[Insert table 3 near here]
HIT Types
Several HIT types were identified during the review of the aforementioned articles. For example,
some articles studied the attitude,(24) use, utility, impact,(25) as well as usability and value
perceptions of caregivers toward the patient portal.(26, 27) Personal health records were also
identified in several articles, including online immunization records,(28) electronic personal
health records (EPHR),(29) and personal child health records.(30) Other HIT identified in the
systematic review were Telehomecare,(31) electronic communication e-mail,(32) EHRs,(25, 33)
wearable technology,(17) and mobile health applications.(13) The Internet of Things (IOT) was
included in the search terms for the research; however, no articles related to caregivers were
found. Table 4 summarizes the different HIT terms as defined by Oachs and Watters (34), along
with examples.
[Insert Table 4 near here]

Study Topics
Four studies focused on patient portals, which may have included IC’s access to the EHR and
messaging with providers.(24-27) One study focused on telehomecare, using a web portal for

home care nurses to enter data such as blood pressure, pulse, weight, prothrombin therapy, and
electrocardiogram tracing, with interpretation by hospital-based physicians.(31) One study
focused on an EHR created by parents of children with tracheotomies.(33) In addition three
studies focused on pediatric electronic personal health records.(27, 29, 30) The researchers
included one study that focused on e-mail usage by parents because it looked at pediatric ICs’
attitudes towards the use of electronic communication to identify requirements of implementing
a patient portal with secure messaging.(32) Eight studies explored ICs (parents) of pediatric
patients.(24, 25, 27-30, 32, 33) Two studies included a spouse/partner or other caregiver of an
adult patient (26, 31). Three studies were international.(25, 30, 31) And seven were based in the
U.S.(24, 26-29, 32, 33) Sample size ranged from 8 to 229 with interviews and focus groups
being the most common methods used for data collection. See Table 3 for details of the ten
studies.
Utilization of the HIT
While exploring the viability of a patient portal, Bergman, Brown (24) found mixed results
between teens and their parents who expressed conflicting concerns of confidentiality and
access. A safety net hospital in San Francisco with plans to implement a patient portal also
wanted to ascertain whether patients and ICs were interested in using the system.(26) A team of
researchers in Denmark assessed the viewpoint of patients and their ICs using telehomecare
technology and found that 80% of ICs used the internet daily and 80% were interested in using
the Internet to manage health.(31) While the majority (81%) of ICs indicated that they were
comfortable with using the internet, only 25% reported knowledge of personal health records
(PHR) when shown a new system for childhood cancer patients.(29) In another exploratory study

with a system not yet in place, explored whether parents would access a PHR that included
immunization information after seeing a demonstration of a prototype of the system.
The parents of children with a tracheotomy were regular HIT users but issues were
encountered when sharing data with providers since the provider’s EHR system did not interface
with the IC’s portal.(33) The majority (80.6%) of parents who used an unsecure email portal to
care for their chronically ill children admitted that they checked for messages only a few times a
week.(32) When parents were asked to use the electronic Personal Child Health Record
(eRedbook) in the United Kingdom for their children, they expressed concerns about costs for
equipment and Internet service.(30) Two hundred fifteen parents who used the portal for their
child three or more times in a year were identified as “portal users” in one study.(27) Another
study that monitored usage of a new patient portal over 14-months after the portal was
introduced considered ICs (parents) who accessed the portal an average of 2.5 times a month to
be above average users.(25)
Caregiver Satisfaction with the HIT
Because of the variety of technologies and ICs involved in the studies; the reporting of
satisfaction was inconsistent in the ten articles. Parents of teens shown a patient portal believed
that the portal should be user friendly, but were concerned that their children might receive test
results directly from the portal.(24) Parents of chronically ill children who used their e-mail
accounts for communication were satisfied; however, the majority preferred not to get test results
by e-mail.(32) Parents whose children have chronic illnesses found a portal to be easy to learn
and use.(27) Parents with children at a rehabilitation hospital mentioned easy access to
information and appointments, which was viewed as a time saver. While parents of children with
tracheotomies were satisfied with the ability to input data, the ability to share the data with

providers was not satisfactory.(33) The safety net population was shown pictures of screenshots
for various portions of the portal and ICs voiced strong interest in being able to access the portal
to assist with health care management of the patient.(25) As with the teen portal, the pediatric
immunization record was also not in use yet, but parents were impressed by the prototype of the
PHR provided in visual materials.(28)
Perceived confidentiality issues with the HIT (Trust issue #1)

Confidentiality was the topic of concern in four of the studies. Teens and parents were concerned
about confidentiality between each other. Teens were worried about information being shared
with their ICs, the ICs were concerned that they wouldn’t be made aware of certain issues
involving their children.(24) Most parents of chronically ill children were confident in the portal
with only 2% expressing concern about confidentiality of information.(27) Confidentiality was
also mentioned in the Canadian study where parents were concerned about the scope of
confidentiality.(25) Immigrant parents were concerned about confidentiality of immunization
records and how their children’s immigration status might be impacted by sharing of
information.(28)
Perceived security issues with the HIT (Trust issue #2)
Security was mentioned in five of the studies. Parents in an urban pediatric primary care clinic
who were African American and in lower socioeconomic groups were more likely to have
concerns about security with e-mail.(32) Parents of childhood cancer patients were concerned
about data security, particularly in terms of insurance companies having access to information
and denying coverage in the future.(29) These parents mentioned “hackers” as a concern,(35) as
did 58% of parents in the urban pediatric primary care clinic who used their own e-mail for
communication with providers.(32) ICs of adults in a safety net system (providing care to low-

income, uninsured and vulnerable populations) mentioned familiarity with security breaches and
a distrust of potential security measures based on their experiences.(26) Parents using the
eRedBook mentioned data protection as a factor that would hinder them from using the personal
health record for their child.(30)

Other trust issues
Use of a telehomecare system as a part of home hospitalization for heart failure and arrhythmia
patients had mixed results from partners in the home.(31) Once the patient was discharged, the
extensive electronic monitoring required in the home was stressful to spouses and/or partners
with the technological malfunctions causing anxiety.(31) Patients are not as impacted/stressed by
the actual malfunctions but were impacted by the ICs reactions. ICs expressed lack of confidence
in the monitoring system.
Parents whose children have tracheotomies created an electronic reporting system to
share information with the physicians. The parents were distrustful about the ability to share
information bidirectionally.(33) This resulted in disorganized tracheotomy care and inconsistent
data reporting, which impacted ventilator settings and other care plans. Parents were distrustful
of the information being shared, being unsure if the physician was receiving the information and
feeling uncomfortable with providing some of the information. Despite this concern, 30% of the
studies described improved communication between the caregiver and provider through emessaging.(25-27)
Discussion

These ten studies contribute to a better understanding of how ICs view HIT in terms of trust. In
addition to privacy and security, trust was also mentioned in terms of equipment functioning and

information sharing with providers. For example, complete sharing of accurate information by
parents about tracheotomy patients impacts ventilator settings and ensures comprehensive care
delivery.(33) Diabetes care, seizure monitoring, and fall detection provide additional examples of
medical conditions where ICs benefit from trustworthy information provided by HIT for patient
care.(15, 17, 36, 37)
Wearable technology allows the patient and provider to communicate via the internet
through an interconnection known as the Internet of Things (IoT).(37) This new technology
also raises concerns regarding privacy maintained during short and long term
communications.(38) In addition, an IC’s ability to monitor wearables will alleviate anxiety
about constantly monitoring their relative.(17)
The majority of the studies the researchers identified focused on parents or ICs of
pediatric patients (80%), and protection of the child’s information was the most important topic
in the studies. Since ICs of pediatric patients needs of information vary over time, they often
struggle with getting necessary information at the right time.(11) The added layer of protecting
information is noted as a barrier for some ICs in adopting the use of HIT.(39) ICs of senior
citizens must also be vigilant in protecting personal health data of vulnerable relatives who may
be targeted for medical identity theft.(13)
Many ICs expressed concerns that these HIT would be costly, would not solve any issues
to improve care, or would take too much time to learn.(39) While the majority (70%) of the
parents of pediatric patients who participated in a demonstration of a patient portal planned to
use the system again,(40) actual daily or weekly usage was reported as low, in the 2-10% range,
in longitudinal research.(27)

Several of the studies (40%) that we selected focused on the ICs expectation of the HIT.
Only one study required a continued use of the HIT for two months and then they repeated the
assessment after that time. This was a long-term study with an average use of the electronic
system being nine months. The children were in a pediatric rehabilitation hospital and data was
collected at numerous points, including capture of portal logins.(25) Educating ICs in the use of
portals is an important step in an action plan to engage ICs in the care of a loved one.(10, 11, 36)
When getting started, the providers office may need to have designated staff available to answer
simple questions about information on the portal.(10) The longer length of stay at the rehab
hospital was helpful for educating and training ICs in portal usage over time.(25)
The most common HIT was a patient portal or a personal health record. Parents report
information about vital signs, medications and daily schedules are most important.(41) A
concern is inability to understand information, but health literacy wasn’t measured in 90% of the
studies included in this research and education level was not collected in 80% of the studies.
Another challenge to the IC was understanding and using relevant information in a timely
manner when caring for vulnerable patients.(11, 36) To better understand the results, the ICs
needed explanation of diagnoses and test data.(41) ICs also need support from providers when
questions arise about portal usage, including verifying and updating information.(10)
Conclusions

The purpose of this systematic review study was to investigate whether trust is a key factor for
family and other ICs in engaging and using HIT to help with their caregiving activities. The
Theory of Reasoned Action provided a framework for a caregiver’s willingness to use HIT based
on their attitude toward trust in the technology with input from significant others. The results
indicated that trust is a factor for use of HIT. There are four main topics that surfaced in the

systematic literature review when it comes to trust in using HIT by the primary IC in support of
daily activities. The first topic relates to perceived confidentiality issues with the HIT use. The
second topic pertains to perceived security issues with the HIT use. The third topic focused on
technological malfunction issues with the HIT use, and the final topic was existence of
trustworthy information as opposed to misinformation.
HIT developers, policy makers, and healthcare providers who are interested in utilizing
HIT for ICs need to be aware that trust is a critical factor necessary to optimize HIT
benefits/affordances. Not only is it important to emphasize the benefits of the use of HIT by ICs,
but also it is imperative to identify and reduce the trust concerns that might impede the use of
HIT. This study identified confidentiality, security, malfunctions, and trust in validity of the data
being shared as important. Examining the trust issues helps identify mechanisms to reduce trust
concerns. One way to reduce the trust concerns of HIT use is to get testimonies from healthcare
professionals, patients, and other ICs that the HIT is trustworthy and delivers as promised.
Further, reducing trust concerns will require further exploration of the topics (confidentiality,
security, malfunctions, and trust in validity of the data) to target underlying causes. HIT
developers, policy makers, and managers must be aware that trust is a critical factor necessary to
ensure these ICs optimize their usage of patient healthcare systems. As Roslyn Carter reminds
us, ICs can be young adult parents, adult children who take care of parents, and older adults who
care for spouses and/or their middle-aged children. Awareness of HIT and trust in the valuable
tools available for caregiving activities falls to all healthcare workers to ensure that the
maximum value can be extracted from the constant advancements.
Meanwhile, several gaps in research on HIT use by ICs were revealed in this systematic
review. First, based on the findings, additional studies to explore the use of HIT by ICs are

needed. Second, research should also seek to understand what drives trust and the factors that
predict the caregiver's perception of confidentiality, security, malfunctions (perceived and
actual), and trustworthiness of the information in order to improve HIT adoption and sustain use.
In conclusion, additional research is needed to identify the underlying causes of trust concerns to
target solutions for lack of adoption of viable technologies that support caregiving actions.
Specifically, focus should be on trustworthiness of the information shared via technologies that
support caregiving activities.
Further evaluation of telemedicine, now referred to as telehealth, will also be required.
According to the American Telehealth Association (42), telehealth now encompasses a much
broader array of services and technologies that can include artificial intelligence, virtual reality
and behavioral economics, that can transform the way health and care are delivered. With
increased use of telemedicine by providers, patients, and caregivers due to the COVID-19
pandemic, issues of trust in video conferencing, appointments, and other forms of synchronous
communication will be important to understand.

Limitations
The researchers identified four limitations in the research. First, it was difficult to define and
identify all search terms that capture trust. We engaged the services of a librarian familiar with
health HIT research and used a combination of terms to be as inclusive of the literature as
possible. Though the number of ICs is large, the lack of research examining their use of HIT
provides an additional challenge. Another limitation is that we searched four databases and in
doing so may have missed some potential articles. However, ABI/Inform was used in our
databases, which is very inclusive of other databases.
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Table 1. Search Terms
Term
caregiver* OR famil* OR family member* OR relative* OR "care
coordinator" OR "care partner" OR parent* OR sibling* OR spouse
("electronic health records" OR "EHR" OR "electronic medical record"
OR "EMR" OR "personal health record" OR "PHR")
("mobile app*" OR "app*" OR "portal*" OR "wearable*" OR "internet
of thing*" OR "IOT")

Connector
And
And
And

(attitudes OR perceptions OR perspectives OR feelings OR confidence
OR trust OR acceptance OR adoption)

Table 2. Yield from Online Databases
Search Engine
Number of
Number of
articles in initial articles included
search
in preliminary
table
ABI/Inform
915
5
Cinahl
239
18
PubMed
267
23
Science Direct
32
32
Total
1,453
78

Number of
articles
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deeper review
0
5
3
7
15

Number of
articles that were
kept for
summative review
0
4
2
0
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Table 4: HIT types and examples related to caregivers
Type of HIT related to caregivers
Patient portal: A secure online
website that gives 24-hour access to
personal health information with an
internet connection (34).

Telehomecare (aka telehealth): The
use of telecommunications
technologies to support longdistance clinical healthcare (34).
Electronic health record (EHR): A
record of electronic health-related
information that can be created,
managed, and consulted by
authorized clinicians and staff
across more than one healthcare
organization. Electronic medical
record is used within one healthcare
organization (34).
e-mail: A method of
communication that can become
part of the health record(34)
Electronic personal health record
(EPHR): Tools that IC can use to
collect, track and share past and
current information about the
patient’s health (34)
Mobile app: Smart phone
applications related to collection or
transmission of health data (34)

Examples
Attitude of parents and teens toward patient portal usage
(24); Use, utility and impact of patient portals on
engagement in care an communication (25);
Perspectives of patients and caregivers on portal use
before implementation at a safety-net hospital (26);
Perceptions of a parent about usability & value of
portals for children with chronic illness (27);
Experiences and attitudes of patients and caregivers
toward tele-homecare HIT (web portal)(31)

Perceptions and experiences of parents with health
information & care plan development/coordination for
children with tracheotomy (33)

Attitudes of pediatric caregivers toward the use of
electronic communication modalities in an urban
clinic(32)
Perspectives of low-income Latino parents about
desired characteristics of personal online pediatric
immunization record (28); Knowledge, interest, and
attitudes of patients & caregivers towards EPHRs (29,
30)
Desired features of a mobile application from the
perspectives of relatives to enhance elderly care-taking
responsibilities (13)

Wearables: Devices to collect data,
worn by the patient, mobile
technology that enables monitoring
of an individual’s health status (34)
Internet of things: A network of
devices enabling collection and
exchange of data(43)

Viewpoints of patients and caregivers about the use of
wearable technology in epilepsy to monitor seizures(17)

Case study in Belgium considering exchange of data
between different professional caregivers (38);Focus
groups used to determine preferences of older adults for
using wellness tools, including use of other sources of
information and technology to support their health(44);
Internet of things is explored in healthcare (43)

